ABSTRACT: AIM: In order to evaluate the characteristics and the evolution of cancer genetics activity in France, a survey was conducted at the national level during a period of 4 years from 1994 to 1997 through the French Cooperative Network, a multidisciplinary group formed to investigate inherited tumors. METHOD: A questionnaire was sent to all the 29 French non-specialized cancer genetic clinics to evaluate activity during a period of 4 consecutive weeks each year from 1994 to 1997. Items concerning the cancer genetic clinics, the consultees and the types of consultation were explored. RESULTS: A total number of 801 consultees were seen during the period of analysis.
Some prominent characteristics of patients attending cancer genetic clinics were found. The majority of these are women (88%), and the mean age of consultees is 48 years. Fifty five percent of consultees are affected with cancer, and breast (personal and/or family history) is the most frequent site involved (63%). A genetic predisposition is certain or likely in about 53% of cases and unlikely in only 13% of consultations.
The majority of consultations are devoted to new families (71%). The mean duration of consultations is 50 minutes, but 40% have a duration of at least 1 hour. Variations of several parameters during the 4 years period were observed and analyzed. Finally, since duration of consultations (more or equal to 1 hour) and personal or family history of breast/ovarian cancer appeared as pivotal elements in our study and consequently may affect the organization of clinics and the structuring as well as the evolution of cancer genetic activity in France, we analyzed more precisely the factors significantly associated with these 2 elements. CONCLUSION: Study compliance was fair (60% of centers) and these results give a good measure of cancer genetic activity in France. The variation of parameters from one year to another may reflect modifications in medical practice (medical orientation rather than research focus and content of cancer genetic clinics) Four Years Analysis of Cancer Genetic Clinics Activity in France from 1994 to 1997: A Survey on 801 Patients
INTRODUCTION
Cancer Genetics is a fast moving field. Since the early 1980's more than 30 genes predisposing to cancer have been identified, and some clues about hereditary carcinogenesis as well as information about natural history of hereditary carcinomas are now available [1] [2] [3] [4] . The major challenge is now the use of this scientific knowledge in medical practice in terms of diagnosis, genetic testing and clinical management [5] [6] [7] [8] .
As hereditary tumors represent about 5% of cancers, for instance, more than 1500 new cases of breast cancer diagnosed every year in France [7] , individuals at high genetic risk represent a large population that may require specific medical interventions. In France, the first cancer genetic clinics were set up between 1986 and 1989 [9, 10] and to date, clinics are working in the 20 cancer centers and in public hospitals as well as in some private institutions [7, 11] . These family cancer clinics are organized in the frame of a multidisciplinary group, the French Cooperative Network, formed in 1991 to investigate inherited tumors and to develop protocols for their screening and treatment, to establish recommendations to organize the clinical activity and to promote clinical and/or biological research programs [7, [10] [11] [12] [13] .
The study of characteristics and of the evolution of cancer genetics activity at the national level may help to improve organisation of consultations and to anticipate the expectations of patients and physicians, as well as in the setting up of specific research programs. Here we present a national survey analyzing the cancer genetic activity during a period of four consecutive weeks conducted annually from 1994 to 1997.
MATERIAL AND METHODS

The French Cooperative Network
The French Cooperative Network/Groupe Génétique et Cancer belongs to the French National Cancer Center Network (FNCLCC) covering 20 comprehensive cancer centers with a homogeneous geographical distribution [7] . For instance, every year, about 14000 new breast carcinomas, corresponding to almost 55% of all the cases diagnosed in France, are managed at least partially in these centers. A family cancer clinic has been set up at each of these institutes. In addition, cancer genetic clinics were set up in other types of medical institution (University hospital and private institute).
Procedure
To evaluate the activity in cancer genetics at the national level, a questionnaire was sent to the 29 cancer genetic clinics existing in 1994 (excluding the 14 clinics with only specialized activity concerning rare inherited syndromes). Each physician had to fill in a questionnaire concerning all patients seen during a period of 4 consecutive weeks of activity (in 1995 only, the study was conducted over a longer period of 6 weeks including 2 weeks of vacation with a dramatic reduction or almost no clinical activity, corresponding thus, to a full activity of 4 weeks). The study was conducted during the second quarter of each of the years from 1994 to 1997.
Items were explored about: i. the cancer genetic clinics (number of patients seen, type of institute where the cancer clinics take place, geographical area associated with the clinics); ii. the consultees (age, gender, diagnosis if affected with a tumor, genetic status, referral pathway); iii. the type the consultation (new family, new individual from a known family, follow up of a known individual, duration, prevention and screening advice, medical and pathological record collection, blood sample collection, inclusion of patients in research protocols). Origin of cancer genetic clinics and results from each consultation were anonymized.
Statistical analysis
General consideration of data: Only specific answers were considered for analyses. Thus, for each item, « absence of answer or don't know » were discarded from the study. Therefore, the number of consultations analyzed, according to the different items, will not be the total of 801 patients reported.
Univariate Multivariate analysis: A logistic regression analysis was then carried out. All significant parameters at the level 0.05 were tested using a forward stepwise Wald method (SPSS Statistical Software Package Version 8.0). 
RESULTS
Compliance
Of 29 institutes to which a questionnaire was sent, 20 (69%) participated in the study in 1994, 13 (45%) in 1995, 11 in 1996 (38%) and 25 (86%) in 1997. The mean participation rate was 17 clinics/year (60%).
Characteristics of cancer genetic clinics
Number of patients seen: A total of 801 patients was seen during the survey period (4 weeks, equivalent to an activity of 1 month, during 4 consecutive years A significant change in the distribution of patients with reference to the type of institution where the clinic was set up was observed during the 4 years period (p < 0.00001; Table 1 ). Although Cancer Centers account for a majority of consultees, during this period, an increasing proportion of patients has been seen in Public Geographical area associated with the cancer genetic clinics: As cancer geneticists may have developed consultations in several places other than their main Institution, we have analyzed the geographical area covered by the geneticist (place where patients are seen) and thus associated to the clinics. Of 793 patients for whom the information was available, 659 (83.1%) were seen at the main place of work of the geneticist, 40 (5%) were seen in the same city as the refereed clinics but in a different institution, 44 (5.5%) were seen in an institution from the same administrative district, and 50 (6.3%) were seen in the same administrative region.
Characteristics of consultees
Gender: Of 800 patients for whom information was available, 705 (88.1%) of consultees were female. However, a change in the distribution of males attending the consultations was seen during the 4 year period (p = 0.017; Table 2 ). In 1995, a smaller number of male patients was seen compared to 1994 (7.8% and 17.3%, respectively). Then, a weak but significant trend towards an increasing number of males, reaching 12.6% in 1997, was observed. This variation may be associated with scientific "breakthroughs" and consequent new developments in medical practice.
Age: The mean age of 646 consultees, for whom the information was available, was relatively young, at 48 years, with a range from 16 to 85 years.
Disease status: Of 779 patients, 428 (54.9%) have developed a cancer, meaning that almost half of consultees were not affected.
The type of cancer in patients and/or in the family was then analyzed (Figure 1 ), but was not mentioned in 1994. Of 595 patients, 376 (63.2%) had a personal and/or a family history of breast/ovarian cancer, 106 (17.8%) a history of colorectal cancer, 55 (9.2%) a history of multiple primary tumors, and 58 (9.7%) had a history of other cancers corresponding mainly to rare situations (MEN 1 or 2, NF1 or 2, Von Hippel Lindau...). History of breast/ovarian cancer is the major cause of consultation. However, a weak but significant increasing number of cases with history of colon cancer is seen in cancer genetic clinics (p = 0.030) during the 4 years of analysis.
Genetic status: In 406 (52.9%) of 768 patients for whom information was available, a genetic predisposition to cancer was considered as certain or likely, was possible or discussed in 262 (34.1%), and was unlikely in 100 (13%) ( Table 3 ).
Significant variations were seen during the 4-year period.
Indications or evaluation of genetic status seem to have become much better established with more cases where a genetic predisposition is considered as certain or unlikely vs. situations where no firm conclusion is reached.
Patients' referral pathway: In 576 (72.9%) of 790 consultations, patients were referred by a physician, mainly a medical specialist (only 3% of consultees were referred by a general practitioner), in 97 (12.3%) consultations by a family member, and in 117 (14.8%) consultations by patients attending the clinics was their own decision or they were referred from a nonmedical source (Figure 2 ).
Characteristics of consultations
Types of consultation: From 1994 to 1997, of 794 patients, 562 (70.8%) belonged to families not previously seen in the clinics. From 1995 to 1997, in addition to the « new family item » analysis also documented consultations for a new individual from a known family and those concerning the follow up of a previously seen individual from a known family. Thus, of 591 consultations, 97 (16.4%) were devoted to new individuals from known families, and 85 (14.4%) consultations to the follow up of an individual previously seen (Table 4) . Altogether, during the period of analysis, an evolution of the type consultation was seen (p < 0.00001), with a decreasing proportion of consultations of patients from new families and an increasing number of consultations devoted to the follow up of known individuals (in 1994, situations others than new families were pooled). (Figure 3) . The mean duration of consultations was 50 minutes. Importantly, 40% (299) of consultations have a duration of at least 1 hour, and no variation was seen during the 4 years of analysis.
Counseling patients about prevention and screening: Of 784 patients, 583 (74.4%) were given information about screening procedures. In addition, advice about prevention of cancer (associated or not with genetic predisposition) were given in 224 (32%) of 701 patients, and a variation was seen during the 4 years period with an increasing number of patients counseled (p = 0.007). In contrast, no variation was seen about screening advice.
Blood sample collection: Of 722 patients seen in consultations, for 548 (75.9%) collection of a blood sample was carried out or planned (Table 5) , with a mean number of 3 individual samples for each family (the latter information was available for 656 consultations only). A huge variation was observed during the 4 years period: with a decrease in the number of consultations at which a blood sample was collected (Table 5 ; p < 0.0001), and also in the number of individual samples collected per family, from about 6 to 1 (Figure 4 ; p < 0.0001).
Medical and pathological report collection: In 474 (67%) of 707 consultations a medical or a pathological report was collected or required in order to assess the diagnosis of a mean number of 2 family members.
Inclusion of patients in research protocols: Data were available for 3 years only (from 1995 to 1997). Of 579 patients, 118 (20.4%) were enrolled in research protocols concerning molecular, public health or social science programs. A variation was seen during the period of analysis with an increasing number of patients enrolled (Table 6 ; p < 0.0001).
Characteristics of consultations with a duration of 1 hour and more
Since duration appeared as a pivotal element of consultations in terms of structure and organization, and because there was relative stability, during the 4 years of analysis, in the fraction of consultation lasting 1 hour or more, we have analyzed more precisely the factors that may affect this element.
Univariate analysis: Of the 13 factors analyzed, 11 differed significantly between consultations with a duration of at least 1 hour, compared to the others ( Table 7) . The factor associated with the strongest odd ratio (OR) was the type of consultation (new family). Unexpectedly, the disease status of the patient and the inclusion of patients in research protocols were not discriminant factors affecting duration of consultation.
Multivariate analysis: Of 11 parameters retained in the univariate analysis, 7 were significantly correlated with a duration of one hour or more in the multivariate analysis (Table  8) . Consulting a new family was the major element explaining the duration (OR = 5.8). Then, 4 other factors constituted a group with an OR of more than 2: i. the need to assess the diagnosis of one or more family members by collecting pathological reports, ii. prevention advice, and iii. the type of tumor: existence of a personal and/or a family history of breast/ovarian cancer. Finally, the remaining two parameters with an OR of more than 1 were screening advice and the existence of a genetic predisposition (certain or likely). In contrast, gender, patient's referral pathways, and blood sample collection were not retained in the multivariate analysis.
Characteristics of consultations for personal and/or family history of breast/ovarian cancer
Since breast and ovary (personal and/or family history) were the most frequent sites of cancer seen during the 4 years period, the characteristics of consultations for this purpose were analyzed.
Univariate analysis: Of 13 factors analyzed, 8 differed significantly between consultations for breast/ovarian cancer and those for another site (Table 9 ). Obviously, gender was the most significant factor (OR = 9.07).
In contrast, 3 parameters did not differ significantly: research protocol inclusion, prevention advice and pathological record collection.
Multivariate analysis: Of 8 factors significant in the univariate analysis, only 4 were retained in Table 9 Factors associated with a consultation for a personal history of breast/ovarian cancer in decreasing order of OR: univariate analysis (Table 10 ). The most important was gender (OR = 9.68), and then, the existence of a genetic predisposition to cancer (certain or likely), the type of institute (Cancer center) and the duration of the consultation (1 hour or more).
Reconstructing a one year period of cancer genetic activity at the national level in France
Cancer genetic activity whatever the cancer site involved: According to a French standard of 46 working weeks a year, and of data on activity from the present study, an average of 3 500 consultations are carried out every year in France. Of these, 2500 (3500 * 70.8%) are devoted to new families, whatever the cancer site involved. Finally, in about 1300 (2500 * 52.9%) of these consultations a genetic predisposition is considered as certain or likely.
Cancer genetic activity involving breast/ ovarian cancer: At the national level every year, in about 2200 (3500 * 63.3%) consultations breast/ovarian cancers are involved. Of these, 1500 (2200 * 68.6%) are devoted to new families. Finally, in about 900 (1500 * 59.3%) of these consultations a genetic predisposition is considered as certain or likely.
DISCUSSION
Compliance with the study was fair, with about 60% of genetic cancer clinics participating during the 4-year period of analysis. This survey gives a relatively good measure of what cancer genetic activity is in France. A total of 801 consultees was analyzed, corresponding to 12 patients seen by each center during about 1 month of activity. Based on these results, it is estimated that at the national level, about 3500 consultations would be undertaken in familial cancer clinics every year in France. Of these, 2500 would be devoted to new families whatever the cancer site involved, and in about 1300 of these consultations a genetic predisposition would be considered as certain or likely. Considering only consultations involving breast/ovarian cancer, about 2200 consultations would be carried out every year. Of these, 1500 would correspond to new families, and in about 900 of these consultations a genetic predisposition would be considered as certain or likely. Since the majority of patients attend cancer genetic clinics from Cancer centers (81%), and since almost 55% of all breast cancer cases diagnosed in France are managed at least partially in cancer centers [7] , considering that a cancer genetic clinic has been set up in all the 20 of the cancer centers, that may explain the prevalence of consultations devoted to breast/ovarian cancer.
Indications for consultation, in a good proportion of cases, are well established. Thus, a genetic predisposition is considered as certain or likely in about 53% of cases and is unlikely in only 13% of consultations. The typical consultee is a woman younger than 50 years with a personal or a family history of breast/ovarian cancer whose family was not yet explored the issue of genetic risk. The mean duration of consultations is 50 minutes, and 40% have a duration of at least 1 hour. This duration may be explained by the content of consultations: such as the establishment of the genealogical tree; explanation about the genetic status, the type of cancer, screening and prevention of the disease. In this regard, it is important to underline that nearly half of consultees have not yet developed a cancer and also that affected members need advice about their disease free relatives or about their personal risk of developing multiple primary cancers such as bilateral breast tumors or breast and ovarian cancer in a single individual [14, 15] . Finally, a part of the consultation is devoted to blood sample collection or to informing the proband of family members for whom blood samples are needed (76% of cases). This applies particularly if DNA testing is planned or if the family is to be included in a research protocol. Time is also required for ascertaining the personal and/or family history of probands by obtaining authorizations of the proband and/or family members to collect medical and pathological reports (67% of cases).
Variations in several parameters were observed during the 4-year period and may result from scientific breakthroughs in cancer genetics such as the identification of genes predisposing to cancer, (mainly breast cancer, the most frequent site involved in our study) and the consequent transfer of this scientific knowledge to clinical practice (genetic testing). Thus, for linkage analyses [16, 17] numerous blood samples (from unaffected family members and/or male relatives such as father and brothers) were needed to establish the genetic phases until major genes such as BRCA1 [18] and BRCA2 [19] were identified in 1994 and 1995. Then, the majority of tests involved affected women, to establish the genetic basis of the familial aggregation and/or for research purposes (penetrance, mutation spectrum, founder effect). Actually, since numerous mutations have already been identified in affected women, an increasing number of samples are now being collected from unaffected relatives, including male patients, for genetic testing. We observed, for example, a variation of the mean number of blood samples collected when a male attends the cancer genetic clinics (data not shown; p = 0.003), with a decrease from 1994 to 1996 (from 7 to 1 individual samples collected), and then an increase from 1996 to 1997 (from 1 to 2 individual samples collected).
In addition, these changes from one year to another may reflect modification of medical practices. For instance, changes in the proportion of consultations that involved establishing the genetic status of patients may be explained by the increasing number of consultations devoted to the follow up of individuals from known families and by the availability of DNA testing. Another consideration is that, while cancer centers still account for the majority of consultations, more patients are now seen in other institutions. The increasing number of patients with a personal and/or a family history of colon cancer, seen mainly in institutions other than cancer centers, may reflect this evolution.
Finally, since duration of consultations (more or equal to 1 hour), personal or family history of breast/ovarian cancer, appeared as pivotal elements in our study and thus may affect the organization of clinics, and consequently the evolution of cancer genetic activity in France, we analyzed more precisely the factors significantly associated with these 2 elements. First, a consultation with a duration of 1 hour or more is correlated with the first visit of a new family (mainly of breast cancer) with the ascertainment of diagnosis of tumor cases, as well as with counseling patients about prevention and screening, and with the existence of a genetic predisposition. Second, when breast or ovarian cancer is the motif of the consultation, the consultees are predominantly women, a genetic predisposition is frequently considered, the consultation takes a longer time and these patients are mainly seen in cancer centers.
Interestingly, more than 20% of patients were enrolled in research protocols and this element did not affect the duration of the consultation. Thus, during the period of analysis several scientific cooperations were set up at the national or at the international level and the French cooperative network was involved as a whole or through individual participation.
Research programs were developed mainly on hereditary breast cancers: on molecular aspects by linkage analysis or mutation search [12, [20] [21] [22] ; genetic heterogeneity, analysis of penetrance, and genotype-phenotype correlations [23] [24] [25] ; natural history prognosis and morphoclinical aspects [26, 27] ; and BRCA1 mutation screening strategies [28, 29] . In addition, programs were also developed on public health and sociological aspects of cancer genetics: expectations of patients [30, 31] , impact of consultations [32] [33] [34] , acceptability of genetic tests [35, 36] and acceptability of strategies to deal with hereditary breast and ovarian cancer to patients [37] [38] [39] and to physicians [40, 41] .
Finally, all these research programs and the present study are precious elements to help and to guide the organization of cancer genetic activity at the national level. One of the aims is to avoid the development of heterogeneous medical practices which may be the result of the large population involved and of the geographical dispersion of cancer genetic clinics. With this objective, recommendations on the organization of cancer genetic consultations [13] and recommendations for medical management of individuals at high risk of cancer [7, 42] were established at the national level.
Participants: The French Cooperative Network
